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Abstract of JP8131819 

PURPOSE: To provide both of high flexibility 
and operation efficiency which can follow up 
economical fluctuations by executing at least 
one of heat and material transfer operation 
between fluids of housing means, splitting 
operation between the housing means and 
joining operation of the outflow fluids between 
two pieces of the housing means. 
CONSTITUTION: First, second inlet pipes 2 t 7, 
first, second splitting pipes 3, 8, first, second 
outlet pipes 4, 9, first, second joining pipes 5, 
10, first, second bypass pipes 1, 6 are 
provided respectively with fluid transporting 
means, pipe opening and closing means, 
means for detecting the temps., pressures and 
characteristics of the fluids flowing in the 
respective pipes and a flow controller 
consisting of the assembly of the control 
means of the transporting and opening and 
closing means. Then, pain of chambers 32, 34 
have microcomputers which are inputted from 
the respective means and output to the 
respective means. The chambers have a 
response mechanism 68 which makes 
calculation in accordance with the detection 
data of the detecting means and transmits 
tokens to the outside of the system by 
responding to the tokens from the outside of 
the system. This mechanism responds to the 
tokens with a conditioned reflex cooperatively 
with the respective controllers. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Receive and hold a fluid, and pay out, and when few, the hold means of two things, An inflow 
means to make a fluid flow into each hold means from the outside of a system, and an outflow means to 
make a fluid flow out of each hold means out of a system, The flow control unit which has a 
transportation function, a closing motion function, and sensor ability, and was formed in the inflow 
means and the outflow means, respectively, It consists of transponder styles which answer from the 
outside of a system to the coming target token, collaborate with a flow control unit, and act 
autonomously. The heat transfer actuation between the fluids received in the hold means, the mass 
transfer operation between the fluids received in the hold means, The micro chemical process module 
characterized by performing at least one actuation in the splitting actuation between the hold means of 
the flowing fluid, and unification actuation of the fluid which flows out of a hold means between two 
hold means through an inflow means and an outflow means from the outside of a system. 
[Claim 2] Two hold means at one edge, respectively the 1st and 2nd input It is formed in the other-end 
section countered and located in one edge by the pair of the 1st and 2nd chambers which has the 1st and 
2nd tap holes. The 1st and 2nd tees by which the inflow means was formed in the 1st and 2nd inhalant 
canals which come from the outside free [ connection and discharge ], respectively, The 1st and 2nd 
inlet pipes which connect the 1st tee, the 1st input of the 1st chamber, and the 2nd tee and the 1st input 
of the 2nd chamber, respectively, It is formed with the 1st and the 2nd minute flow tube which connect 
the 1st tee, the 2nd input of the 2nd chamber, and the 2nd tee and the 2nd input of the 1st chamber, 
respectively. The 1st and 2nd unification section by which the outflow means was formed in the 1st and 
2nd excurrent canals which come out outside free [ connection and discharge ], respectively, The 1st and 
2nd outlet pipes which connect the 1st tap hole and the 1st unification section of the 1st chamber, and 
the 1st tap hole and the 2nd unification section of the 2nd chamber, respectively, It is formed by the 1st 
and 2nd pipe with collectors which connect the 2nd tap hole and the 2nd unification section of the 1st 
chamber, and the 2nd tap hole and the 1st unification section of the 2nd chamber, respectively, 
furthermore, between the 1st tee and the 1st unification section and between the 2nd tee and the 2nd 
unification section The 1st by-path pipe and the 2nd by-path pipe are connected. The 1st and 2nd inlet 
pipes, The flow control unit formed in the 1st and the 2nd minute flow tube, the 1st and 2nd outlet pipes, 
and the 1st and 2nd pipe-with-collector list at each of the 1st and 2nd by-path pipes A closing motion 
means to open and close the transportation means of flowing fluid, and tubing for the inside of tubing, 
respectively, A sensor means to detect description for the inside of tubing in the temperature and the 
pressure list of flowing fluid, Have the control means which controls a transportation means and a 
closing motion means, and a transponder style calculates based on the information on a target token, and 
the detection data of a sensor means. The micro chemical process module characterized by having a 
means to judge, to take out a command to a control means and to send a target token out of a system 
further. 

[Claim 3] The micro chemical process module according to claim 2 with which a control means is 
characterized by outputting either command of an ON state and an OFF state to a transportation means 
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and a closing motion means. 

[Claim 4] The micro chemical process module according to claim 2 or 3 with which a transponder style 
directs the attitude destination and path of a micro chemical process module to an automatic guide 
wheel, and is conveyed by the automatic guide wheel according to a command, and is characterized [ the 
1st and 2nd tees ] for the 1st and 2nd unification section by connection or carrying out connection 
release at the 1st and 2nd excurrent canals at the 1st and 2nd inhalant canals, respectively. 
[Claim 5] The autonomous type distributed process plant where it gathers autonomously and in each, 
and two or more micro chemical process modules given in any 1 term of the claims 1-4 connect 
mutually, form a module aggregate, and are characterized by a module aggregate performing 
predetermined unit operation. 

[Claim 6] The autonomous type distributed process plant where two or more micro chemical process 
modules given in any 1 term of the claims 1-4 are characterized by gathering autonomously and in each, 
consisting of two or more module aggregates which it comes to connect mutually, and for each module 
aggregate performing unit operation based on a predetermined process flow, respectively, and 
performing a series of processing based on a predetermined process flow by it. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the autonomous type distributed process plant formed 
with the aggregate of a micro chemical process module and a micro chemical process module. 
[0002] 

[Description of the Prior Art] On these specifications, process plants are the liquid with which the object 
to deal with can mainly form a fluid, and/or a gas (a powdery part and a granule are included), and 
machining is a plant which performs chemical processing which is the opposing concept. Therefore, a 
process plant says the plant used in a large field including the chemical industry, pulp industry, a cement 
industry, etc. By the way, also ontically supposing one process flow, based on the process flow, the 
conventional process plant (simply henceforth a plant) made the unit operation (unit operation) for heat 
transfer and mass transfer perform, for example, is notional materialized as a combination of single 
chemistry devices, such as a heat exchanger, a distilling column, and a vapor-liquid-separation tub. 
[0003] If in charge of the design of a plant, and construction, operation flexibility (versatility and 
versatility when operating a plant) required in order to operate a plant economically according to the 
optimization design on a process and economy and social economical fluctuation, and high cost 
competitiveness have been made into the important design objective of a plant. So, by the design 
technique of the conventional plant, optimization of a single chemistry device has been attained noting 
that the whole plant which combined them can also be optimized in process and economically, if each of 
the single chemistry device which constitutes a plant is optimized in process and economically. In order 
to enlarge operation flexibility of a plant, many case studies which changed the specification of a 
throughput, a product, and a raw material were performed, the so-called design margin was determined 
from the result, and the specification of each optimized device has been seasoned with the design 
margin. Moreover, in order to acquire high cost competitiveness, the plant has been enlarged in quest of 
economies of scale. 
[0004] 

[Problem(s) to be Solved by the Invention] However, based on a process flow, the single chemistry 
device which performs required unit operation is adopted, each single chemistry device is optimized, 
and the following problems are included in the plant constituted according to the conventional plant 
construct referred to as constituting one plant combining them. Although the plant was enlarged as a 
result of having pursued economical efficiency, in the 1st, it is a low throughput from the relation 
between need and supply actually, and is the large-sized plant's being operated by the low throughput 
beyond the schedule limitation at the time of a design in many cases, and saying moreover. Now, there 
is no semantics which enlarged the plant and searched for economical efficiency. Generally that is 
because a plant is interlocked with a consecutive plant and operated. For example, a throughput is 
decided only on account of the plant, by the throughput, a plant cannot be operated or operation of a 
plant cannot be conversely suspended only on account of the plant. Especially this constraint is 
remarkable when forming industrial complex. 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 



8/14/2007 



JP.08- 13181 9,A'[DET AILED DESCRIPTION] 

i I 



Page 2 of 10 



[0005] This technique is also ineffective when a service condition must be changed across the limitation 
of that design margin, even if it has seasoned each single chemistry device with the design margin in 
consideration of fluctuation of the service condition of a plant, respectively. For example, when the 
throughput at the time of operation is 50% of a design throughput, it is said that the operating cost 
requires o'clock of costs 70% of a design throughput. As mentioned above, even if each single chemistry 
device is based on the unit operation defined at the time of a plant engineering design and is designed 
and manufactured by the optimal dimension and the specification, in the time of operation, it stops being 
already the optimal design therefore, and the plant has lost cost competitiveness. 
[0006] Since the function of each single chemistry device is being fixed, functions cannot be mutually 
exchanged among single chemistry devices, or sequence of unit operation cannot be changed into the 
2nd. For example, it cannot perform actually using a vapor-liquid-separation tub as a heat exchanger. 
Therefore, since the configuration of a plant is being fixed, it is difficult to change free, the sequence, 
i.e., the process flow, of processing. If it puts in another way, extent of operation flexibility is restricted 
by the fixed process flow and the independence of each single chemistry device. Now, it means that it 
cannot follow in footsteps of the situation of current [ which a raw material and a product are 
diversifying increasingly ], and its diversification. 

[0007] It is the problem of the operation control of a plant the 3rd. Even if fluctuation of a service 
condition was in the limitation of a design margin, in order to operate a plant under the changed service 
condition, it is required to determine a certain service condition and the optimal desirable service 
condition to all the single devices that constitute a plant. For that purpose, it is required to build the 
control system which is equipped with a process computer, performs complicated process calculation, 
and supervises the whole process based on the result of process calculation, and can be controlled. 
However, even if a process computer develops remarkably, an entire plant is supervised, the control 
system to control needs the control program with which it is based, and the control program must be 
developed and maintained by the process engineer, plug Lamaism's individual capacity, and 
collaboration. Therefore, the thing which constitute a plant and for which the optimal service condition 
is computed for every device, and each device is controlled by the condition is a thing difficult so in fact 
that you may say that implementation is impossible, if mediation of human being who has the capacity 
which can control such a wide range variable is needed at all. Now, the semantics which gives a design 
margin is lost in a plant engineering design. 

[0008] As mentioned above, as explained, by [ which constitute a process flow ] optimizing allocation 
and its device for a single chemistry device for every unit operation, high flexibility and high 
economical efficiency can serve as a demand of an antinomy mutually, and coincidence cannot be made 
satisfied with the conventional technique of optimizing an entire plant of both sides. Therefore, it is 
becoming clear to say that the plant where the conventional technique combines high flexibility and high 
economical efficiency, i.e., the plant with which can be satisfied of various demands accompanying 
social rapid economical development, cannot be offered. And when preserving a good environment, and 
when considering the environmental problem and energy problems which accompany a plant attaining 
reduction-ization of the energy used, it is the process thing [ economical optimization ] of a plant very. 
[0009] It is offering the new process plant which combines the high flexibility to which the purpose of 
this invention can follow in footsteps of social economical fluctuation in the light of the above situation, 
and high operation effectiveness. 
[0010] 

[Means for Solving the Problem] this invention person etc. thinks that the new plant where a concept 
differs from the conventional plant is required in order to attain the above-mentioned purpose, devises 
the micro chemical process module of the multifunctional mold which can demonstrate a required 
function according to a situation, and came to complete this invention paying attention to the ability to 
be able to constitute a plant by gathering it by making this micro chemical process module into a 
configuration unit. 

[001 1] In order to attain the above-mentioned purpose, based on this knowledge, the micro chemical 
process module concerning this invention Receive and hold a fluid, and pay out, and when few, the hold 
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means of two things, An inflow means to make a fluid flow into each hold means from the outside of a 
system, and an outflow means to make a fluid flow out of each hold means out of a system, The flow 
control unit which has a transportation function, a closing motion function, and sensor ability, and was 
formed in the inflow means and the outflow means, respectively, It consists of transponder styles which 
answer from the outside of a system to the coming target token, collaborate with a flow control unit, and 
act autonomously. The heat transfer actuation between the fluids received in the hold means, the mass 
transfer operation between the fluids received in the hold means, It is characterized by performing at 
least one actuation in the splitting actuation between the hold means of the flowing fluid, and unification 
actuation of the fluid which flows out of a hold means between two hold means through an inflow 
means and an outflow means from the outside of a system. 

[0012] On these specifications, it can come from the outside of a system with the information about a 
function and conditions, the information can be inputted into a micro chemical process module, and, as 
for a target token, the micro chemical process module which obtained the target token can acquire a 
participating right to predetermined actuation. Moreover, it says acting by the own norm of a micro 
chemical process module or criteria, without basing that it is autonomous on directions of human being. 
In this invention, a hold means is a container, an inflow means and an outflow means are pipes, a 
transportation function is a micropump, a closing motion function is a closing motion valve, and sensor 
ability is sensors, such as a thermometer and a pressure gage. 

[0013] Two hold means the suitable embodiment of this invention at one edge, respectively the 1st and 
2nd input It is formed in the other-end section countered and located in one edge by the pair of the 1st 
and 2nd chambers which has the 1st and 2nd tap holes. The 1st and 2nd tees by which the inflow means 
was formed in the 1 st and 2nd inhalant canals which come from the outside free [ connection and 
discharge ], respectively, The 1st and 2nd inlet pipes which connect the 1st tee, the 1st input of the 1st 
chamber, and the 2nd tee and the 1st input of the 2nd chamber, respectively, It is formed with the 1st 
and the 2nd minute flow tube which connect the 1st tee, the 2nd input of the 2nd chamber, and the 2nd 
tee and the 2nd input of the 1st chamber, respectively. The 1st and 2nd unification section by which the 
outflow means was formed in the 1st and 2nd excurrent canals which come out outside free [ connection 
and discharge ], respectively, The 1st and 2nd outlet pipes which connect the 1st tap hole and the 1st 
unification section of the 1st chamber, and the 1st tap hole and the 2nd unification section of the 2nd 
chamber, respectively, It is formed by the 1st and 2nd pipe with collectors which connect the 2nd tap 
hole and the 2nd unification section of the 1st chamber, and the 2nd tap hole and the 1st unification 
section of the 2nd chamber, respectively, furthermore, between the 1st tee and the 1st unification section 
and between the 2nd tee and the 2nd unification section The 1st by-path pipe and the 2nd by-path pipe 
are connected. The 1st and 2nd inlet pipes, The flow control unit formed in the 1st and the 2nd minute 
flow tube, the 1st and 2nd outlet pipes, and the 1st and 2nd pipe- with-col lector list at each of the 1st and 
2nd by-path pipes A closing motion means to open and close the transportation means of flowing fluid, 
and tubing for the inside of tubing, respectively, A sensor means to detect description for the inside of 
tubing in the temperature and the pressure list of flowing fluid, It has the control means which controls a 
transportation means and a closing motion means, a transponder style calculates and judges based on the 
information on a target token, and the detection data of a sensor means, a command is taken out to a 
control means, and it is characterized by having a means to send a target token out of a system further. 
[0014] The still more suitable embodiment of this invention is characterized by a control means 
outputting either command of an ON state and an OFF state to a transportation means and a closing 
motion means. It says that an ON state is in operating state here, for example, a transportation means is 
in the condition that a fluid can be conveyed, and a closing motion means is in an open condition, it says 
that a sensor means is in a detectable condition, and an OFF state means that it is in the condition that 
each is contrary to an ON state. 

[0015] A transponder style directs the attitude destination and path of a micro chemical process module 
to an automatic guide wheel, and is conveyed by the automatic guide wheel according to a command, 
and the still more suitable embodiment of this invention is characterized [ the 1st and 2nd tees ] for the 
1st and 2nd unification section by connection or carrying out connection release at the 1st and 2nd 
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excurrent canals at the 1st and 2nd inhalant canals, respectively. 

[0016] Moreover, two or more micro chemical process modules given in any 1 term of the claims 1-4 
gather autonomously and in each, connect the autonomous type distributed plant concerning this 
invention mutually, it forms a module aggregate, and the module aggregate is being [ made to perform 
predetermined unit operation / it ] characterized by it. Unit operation means the single actuation 
accompanied by heat transfer and mass transfer, for example, means the actuation on processes, such as 
heat exchange, splitting, unification, absorption, mixing, and vapor liquid separation. 
[0017] Furthermore, another autonomous type distributed plant concerning this invention Two or more 
micro chemical process modules of a publication gather autonomously and in each in any 1 term of the 
claims 1-4. Consist of two or more module aggregates which it comes to connect mutually, and each 
module aggregate performs unit operation based on a predetermined process flow, respectively. It is 
characterized by performing a series of processing based on a predetermined process flow by it. 
[0018] 

[Function] In invention according to claim 1 , it has a hold means, an inflow means, an outflow means, a 
flow control unit, and a transponder style, and acts in independent and autonomously, and the 
configuration unit as a single chemistry device which can perform at least one process actuation is 
formed. 

[0019] When two or more micro chemical process modules gather independently autonomously and in 
each, connect mutually, and form the aggregate and the aggregate performs predetermined unit 
operation, respectively, an autonomous type distributed plant consists of invention given in claims 5 and 
6. 

[0020] 

[Example] Hereafter, with reference to an accompanying drawing, this invention is explained more to a 
detail based on an example. 

Example 1 drawin g 1 is drawing showing the configuration of the example 1 of the micro chemical 
process module concerning this invention. The micro chemical process module (it is hereafter called a 
module for short simply) 30 of this example is the box of the rectangle of the same structure, and is 
mutually equipped with a pair of 1st chamber 32 and 2nd chamber 34 which are carrying out field 
contact in fields. The 1st chamber 32 equips with the 1st tap hole 40 and the 2nd tap hole 42 the outlet 
edge which counters an inlet-port edge and is located in an inlet-port edge in the 1st input 36 and the 
2nd input 38. The 2nd chamber 34 is similarly equipped with the 3rd input 44, the 4th input 46, the 3rd 
tap hole 48, and the 4th tap hole 50. 

[0021] The 1st inhalant canal 52 and the 2nd inhalant canal 54 into which the fluid of a flow 1 and the 
fluid of a flow 2 are made to flow, respectively carried out Iriki to the module 30 from the outside, and 
the 1st tee 56 and the 2nd tee 58 have connected with the 1st inhalant canal 52 and the 2nd inhalant 
canal 54 free [ discharge ], respectively. Moreover, from the module 30, the 1st excurrent canal 60 and 
the 2nd excurrent canal 62 have come out outside, and the 1st unification section 64 and the 2nd 
unification section 66 have connected with the 1st excurrent canal 60 and the 2nd excurrent canal 62 
free [ discharge ]. 

[0022] The 1st inlet pipe 2 and the 1st minute flow tube 3 reached the 1st tee 56 and the 1st input 36 of 
the 1st chamber 32, and have connected the 1st tee 56 and the 4th input 46 of the 2nd chamber 34, 
respectively. Similarly, the 2nd inlet pipe 7 and the 2nd minute flow tube 8 reached the 2nd tee 58 and 
the 3rd input 44 of the 2nd chamber 34, and have connected the 2nd tee 58 and the 2nd input 38 of the 
1st chamber 32, respectively. Furthermore, the 1st outlet pipe 4 and the 1st pipe with collector 5 have 
connected the 1st tap hole 40 and the 1st unification section 64 of the 1st chamber 32, and the 4th tap 
hole 50 and the 1st unification section 64 of the 2nd chamber 34, respectively. Similarly, the 2nd outlet 
pipe 9 and the 2nd pipe with collector 10 have connected the 3rd tap hole 48 and the 2nd unification 
section 66 of the 2nd chamber 34, and the 2nd tap hole 42 and the 2nd unification section 66 of the 1st 
chamber 32, respectively. Moreover, the 1st by-path pipe 1 and the 2nd by-path pipe 6 connect the 1st 
tee 56, the 1st unification section 64, and the 2nd tee 58 and the 2nd unification section 66, and are 
bypassing the 1st chamber 32 and the 2nd chamber 34, respectively. 
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[0023] To each of the 1st and 2nd inlet pipes 2 and 7, the 1st and the 2nd minute flow tubes 3 and 8, the 
1st and 2nd outlet pipes 4 and 9, the 1st and 2nd pipe with collectors 5 and 10, the 1st by-path pipe 1, 
and the 2nd by-path pipe 6 A transportation means (for example, pump) to convey a fluid, respectively, 
and a closing motion means to open and close tubing (for example, closing motion valve), The flow 
control unit (it is hereafter written as FCU) which consists of a set with a detection means (for example, 
sensor) to detect description for the inside of tubing in the temperature and the pressure list of flowing 
fluid, and the control means which controls a transportation means and a closing motion means is 
formed. Each means, such as a transportation means, supplies energy independently with a solar battery, 
a fuel cell, etc., and operates, respectively. At drawin g 1 , the flow control unit formed in the 1st by-path 
pipe 1 is displayed by **. The same is said of the flow control unit hereafter formed in each tubing. 
[0024] Furthermore, a pair of chambers 32 and 34 were equipped with the microcomputer which it is 
inputted from each means and outputted to each means, they were calculated based on the detection data 
of a detection means, answered to the token which comes from the outside of a system, and are equipped 
with the transponder style 68 which sends a token out of a system further. The program is inputted 
beforehand and a microcomputer performs operation actuation, decision actuation, dispatch actuation of 
a command, etc. based on it. In addition, at this example, the transponder style 68 does not make a 
complicated judgment only by [ each ] collaborating with FCU, making a binary judgment on the below- 
mentioned token in conditioned reflex, and performing a binary response, here — a conditioned reflex — 
like - answering (reflective response) — it is answering in conditioned reflex by binary condition, such 
as an ON state or an OFF state, **, or nothing, without thinking of [ complicated logic ]. Moreover, a 
control means outputs either command of an ON state and an OFF state to a transportation means and a 
closing motion means in response to a command from the transponder style 68. In drawing 1 , the 
connection with each means from an erection mechanism 68 is displayed typically. 
[0025] Although the module 30 constituted as mentioned above may be formed with the dimension of 
arbitration, it is general to gather a module 30 and to be miniature-ized from one single chemistry device 
and the concept referred to as to constitute a plant further. 

[0026] The format of a reflective response has the internal reflective response produced within a module 
30, and the external reflective response sent out of a system from a module 30, an example 1 is made 
into an example and each typical reflective response is listed to below. 

It is specified that the internal reflective response 1 internal reflective response 1 is a reflective response 
of the outlet FCU to an inlet port FCU, and is eliminating lock out of the flowing flow. Therefore, there 
is the following combination of the inlet port FCU of an ON state and the outlet FCU of an ON state. An 
ON state means that it is in operating state, for example, the pump of FCU has it in operational status, a 
closing motion valve has it in an open condition, it means that a sensor is in a detectable condition, and, 
as for an OFF state, a pump, a closing motion valve, and a sensor mean that it is in a condition contrary 
to an ON state, respectively. 

Inlet port FCU of an ON state Outlet FCU of an ON state 2 and/or 8 4 and/or 10 3 and/or 7 5 and/or 9 
[0027] It is specified that the internal reflective response 2 internal reflective response 2 is an exclusive 
reflective response of an inlet port FCU and Outlet FCU, and is not separating the flowing flow and not 
mixing two outflow flows. Therefore, there is the following combination of the OFF/ON state 
corresponding to FCU of ON/OFF state, and FCU. 

FCU of ON/OFF state FCU of OFF/ON state 234578910 [0028] The external reflective response 1 
external reflective response 1 is a reflective response to a neighboring module, and judges whether each 
module can maintain the constraint on the operation by detecting the outlet condition. When a certain 
module has recognized that the constraint on operation is over the capacity, the module is announced by 
the token which mentions deviation of conditions later to a neighboring module. Thereby, a series of 
advance of a reflective response, i.e., propagation of a reflective response, is caused by the neighboring 
inter module. There are following two assignment conditions, i.e., quantitative conditions, and 
qualitative conditions in causing a reflective response independently, and there is propagation of a 
reflective response which corresponds to it. The example of the conditions from which it deviated is an 
example of the quantitative conditions from which it deviated, and qualitative conditions. If a seed 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 



8/14/2007 



JP,08-131819,A'[DETAILED DESCRIPTION] 



Page 6 of 10 



module detects both conditions to coincidence, it will cause in [ the growth format of Mr. three of a 
serial, juxtaposition, and serial-parallel growth / one ] irregular. 

Assignment conditions Propagation of a reflective response Example of the conditions from which it 
deviated Quantitative conditions Juxtaposition propagation Flow rate Qualitative conditions Serial 
propagation Temperature, presentation [0029] It is specified that the external reflective response 2 
external reflective response 2 is a reflective response about a module function, and is that the function of 
the increased module carries out the double counterpart of the function of the module which hands over 
a reflective response. Although a modular function is a pipeline's 1 function shown in Table 1 mentioned 
later when it is set as a module before the first reflective response (i.e., at the beginning), it 
metamorphoses into the demanded function by this external reflective response 2. 
[0030] The external reflective response 3 external reflective response 3 is a reflective response about a 
common resource, and it is specified that each modular outlet flow and a modular utility are a common 
resource. The 1 st module can obtain all required resources. 

[0031] Table 1 shows the functional chart of the module based on two kinds of above-mentioned 
internal reflective responses of a format. 

[Table 1] t 
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The module 30 shown in Table 1 has the function of heat transfer, mass transfer, separation, and mixing. 
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combining FCU according to Table 1 one module 30 to 1 1 kinds of voice - a pipeline [ like ] and four 
kinds of voice - a mixer [ like ], four kinds of heat exchangers, four kinds of flash drums, and two kinds 
of absorbers are formed. The usual distilling column is easily realizable using two or more modules 
which have a flash drum function. 

[0032] Drawin g 2 shows typically the serial of a reflective response and juxtaposition growth to the seed 
module which detected the constraint in a boundary. In this reflective response, a target token (it is 
hereafter called a token for short simply) spreads as a communication protocol. The token carries the 
information about the module function and the assignment conditions of having been sent with the seed 
module. When a module receives a token, a module carries out the double counterpart of the function 
and conditions as the information carried by the token. When satisfied [ with the module which all the 
conditions increased ], it stops and propagation of a reflective response ends a token. Such propagation 
and a halt of the external reflective response by the inter module form an autonomous organization 
configuration device, and build a system structure without the integrated control system which needs 
people's mediation autonomously. The module which obtained the target token seems in addition, to 
acquire a participating right with the information concerning [ a target token ] a function and conditions 
on these specifications by information and communication fields, although the communication device 
with which the token captured the token is used in the semantics referred to as acquiring a transmission 
right. A reflective response means answering in conditioned reflex, without requiring complicated 
decision. 

[0033] Even if capacity is small and it cannot satisfy the demand on the process given only by the single 
module since effectiveness was low, the demand on a process can be satisfied by collecting the modules 
of a large herd according to a growth device. Since a modular large majority is operated at the highest 
effectiveness in the bottom of a growth device, an autonomous type distributed plant can always be 
operated with high overall efficiency from the conventional-type plant which is not operated under 
optimum conditions. 

[0034] A module is equipped with the jet injection type driving gear which makes a self-supporting 
driving gear, for example, a solar battery, the source of power, and you may enable it to move it. 
Moreover, the automatic guidance car (Automatic Guided Vehicle, AGV) which has the robot arm 
which moves a module and connects a pipeline by the inter module is prepared apart from a module, a 
module is moved, and you may make it make it connect with an inhalant canal and an excurrent canal. 
Drawin g 3 is the conceptual diagram of the autonomous type distributed plant drawn by the computer 
graphics system. 

[0035] A module 30 can constitute the pipeline who became independent, respectively by the chamber 
32 and the chamber 34, and can convey a flow 1 and a flow 2, and can make the mass transfer between a 
flow 1 and a flow 2 able to perform, and can make the heat transfer between a flow 1 and a flow 2 
perform between a chamber 32 and a chamber 34 further by the above configuration. Mass transfer 
means distillation and absorption actuation including separation of the matter of mixing of the matter in 
a flow 1 and a flow 2, a flow 1 , and a flow 2. If it puts in another way, a module 30 is a module of the 
multifunctional mold which achieves a required mass transfer function and/or a heat transfer function 
according to a situation, for example, can perform an operation of a pipeline, a mixing chamber, a flash 
drum, an absorber, and a heat exchanger, respectively, further two or more modules 30 gather, and it 
constitutes an organization autonomously, and can constitute a large-sized single chemistry device. 
Moreover, modules 30 can gather, and a distilling column can be acted when the module 30 of one 
another unit operation, for example, a flash drum mode, connects continuously. 
[0036] Example 2 this example is an example as which a module demonstrates a heat exchange 
function, namely, functions as a heat exchanger. Drawin g 4 is drawing explaining signs that Module M 
turns into a seed module (displayed as Seed in drawin g 4 ) according to fluctuation of conditions, the 
heating area of one module M - the overall coefficient of heat transfer of 0.3m2 and the heating surface 
- 837x103 J/m2hrdegreeC it is . The temperature C of 100 degrees supplied from the utility heat source, 
and specific heat 0.8J/kgdegreeC The elevated-temperature side flow 1, and the temperature C of 40 
degrees and the low temperature side flow 2 of specific heat 0.8J/kgdegreeC flow into Module M. At 
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condition **, each flow rate of a flow 1 and a flow 2 is the same 100 kg/hr at the beginning. It carries 
out. Under such conditions, the outlet temperature of a flow 2 is 61 .5-degreeC. It becomes. In addition, 
the conditions of the circumference of Module M are displayed according to the introductory notes 
shown in drawin g 8 . It is a condition number when the above thing is arranged. Item Assignment 
condition conditions 1 Flow rate of a flow 1 100 kg/hr conditions 2 Flow rate of a flow 2 100 kg/hr 
conditions 3 Outlet temperature of a flow 2 61.5-degreeC [0037] the flow rate of a flow 2 — 140kg/hr 
the time of increasing and becoming condition ** — the outlet temperature of a flow 2 - 61 .5-degreeC 
from 56.1-degreeC It falls. In this case, the flow rate of the ** flow 2 increases from conditions 2, and 
Module M detects the boundary condition to which outlet temperature fell from conditions 3. In order to 
maintain conditions 2 and 3, Module M turns into a seed module and sends the token which carried the 
information from a function and the original assignment conditions, i.e., a heat exchange function and 
conditions 1, to conditions 3. This condition is displayed by **. The reflective response to the token of a 
seed module is a reflective response of Mr. three of serial reflective growth, juxtaposition reflective 
growth, and serial-parallel reflective growth. Hereafter, it explains one by one. 
[0038] Advance of serial reflective growth format serial reflective growth is shown in drawin g 5 . A 
seed module sends a token and S-l module receives a token. S-l module which received the token is 
connected to a serial after a seed module so that it may participate in execution of a heat exchange 
function. However, by the measurement temperature C [ of 60.3 degrees ] < temperature [ purpose ] (C) 
that of 61 .5 degrees which cannot be satisfied only with connection of S-l module of outlet temperature 
conditions, S-l module sends a token, and S-2 module connects a token to a serial after S-l module so 
that it may participate in execution of reception and a heat exchange function. Thus, modular serial 
reflective growth advances, and since it is satisfied with the phase in which S-3 module participated in 
execution of a heat exchange function of conditions 3 (the measurement temperature C [ of 61.7 
degrees ] > purpose temperature C of 61.5 degrees), modular serial reflective growth stops. 
[0039] Advance of juxtaposition reflective growth format juxtaposition reflective growth is shown in 
d raw ing 6 . While a seed module sends a token, in order that a seed module may maintain the capacity, 
it is the flow rate of a flow 1 100 kg/hr It holds. When P-l module receives the token, a seed module is 
the remaining flow rates and 40 kg/hr which went back to condition ** at the beginning [ the ], and 
flowed into the seed module among the flow rates of the flow 2 in condition **. The flow rate of the 
flow 1 of conditions 1, and lOOkg/hr It flows into P-l module. Therefore, the full flow of a flow 1 is 200 
kg/hr. It becomes. Consequently, the outlet temperature of P-l module is 81.4-degreeC. It becomes and 
is the outlet temperature C of 61.5 degrees of a seed module. It is 67.2-degreeC if it mixes with an 
outflow object. It becomes temperature and conditions 3 are satisfied. Therefore, conditions 2 and 3 are 
canceled and modular juxtaposition reflective growth stops here. 

[0040] Advance of serial-parallel reflective growth format serial-parallel reflective growth is shown in 
drawing 7 . A seed module sends two tokens and S-l module of the neighborhood of a seed module and 
P-l module receive a token. Since the means of communications which forbids much reflective 
responses is not specified between S-l module and P-l module, transfer of an above-mentioned token is 
performed under an irregular reflective response mechanism. The service condition of S-l module is a 
service condition when S-l module connects with the seed module in juxtaposition reflective growth at a 
serial, and the service condition of P-l module of it is the same as that of the service condition of P-l 
module in juxtaposition growth. The outlet temperature of S-l module is 65.7-degreeC. The temperature 
since it becomes, after mixing the flow 2 which flowed out of S-l module and P-l module, respectively 
is 70.2-degreeC. It becomes and conditions 3 are satisfied. Thus, conditions 2 and conditions 3 are 
canceled. After reflective growth, a seed module returns to the original condition **, and will be in the 
same condition as the case of juxtaposition reflective growth, and conditions 2 and conditions 3 are 
canceled, without needing the heat exchange function of S-l module. Consequently, S-l module turns 
into an additional module. When putting in another way and it detects that entry conditions agree on the 
conditions carried by the token, S-l module changes the function of itself into a pipeline. 
[0041] In this example, in order to cancel deviation from assignment conditions on an outlet boundary, 
Mr. three's growth format mentioned above is made autonomously. Since a system is individually 
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discontinuous and it grows up, solutions agree [ all ] in the constraint on all quality, and it cannot be 
satisfied, for example, the outlet temperature of each above-mentioned solution — 61.7-degreeC and 
67.2-degreeC And 70.2-degreeC it is the beginning - the outlet temperature of conditions, and 61.5- 
degreeC It is not equal. It is required to take the relation of a trade-off into consideration between the 
number of modular and the consumption of a utility economically, when choosing serial growth or 
juxtaposition growth. From a viewpoint on operation, serial-parallel growth has the greatest margin. 
Therefore, it is difficult whether the growth format which can creep locally and statically is the best 
system, and to decide. 

[0042] Example 3 example 3 is an example explaining the design concept of an autonomous type 
distributed plant. First, the design technique of the conventional unit operation is used and a 
fundamental process flow as shown in drawing 9 (a) is specified based on a predetermined raw material, 
the specification of a product, and a service condition. This process flow 80 is equipped with a heat 
exchanger 82, a flash drum 84, the distilling column 86, the condenser 88, the reservoir tub 90, and the 
reboiler 92. In this process flow 80, after carrying out the temperature up of the raw material by the heat 
exchanger 82, a flash plate is carried out with a flash drum 84, it separates into an overhead gas-like 
component and a liquid-like bottom component, and both sides are supplied to a distilling column 86. In 
a distilling column 86, after making an overhead fraction condense with a condenser 88, it receives in 
the reservoir tub 90, the part is flowed back to a distilling column 86, and the remainder is sent out out 
of a system. In the bottom of a distilling column 86, a part of bottom fraction is made to evaporate with 
a reboiler 92, and the raw material which cooperated with the reflux operation and was supplied is 
distilled. 

[0043] It can decompose, as shown in drawin g 9 (b) as a set of the micro chemical process module (it is 
hereafter called a module for short) of the lot equipped with the same configuration as the module 30 
with which connection **** each piping shows each device for the unit operation of above-mentioned 
heat exchanger 82 grade, and it to an example 1, respectively, in drawing 9 (b), each module is arranged 
at the two-dimensional flat surface on which each one measure eye was drawn with the scale mark of the 
shape of a grid of the same magnitude as one module. 

[0044] When the flow rate of a raw material increases from the predetermined flow rate at the time of a 
design after gathering the module as mentioned above and arranging, according to the growth format 
explained in the example 2, as shown in drawin g 9 (c), it increases, the surrounding neighboring module 
of a seed module cancels a limit, acts autonomously and reconstructs an organization so that assignment 
conditions may be satisfied. Thereby, an autonomous type distributed plant can acquire the capacity to 
answer change of all external conditions, among those to build a section-system structure autonomously, 
without needing an integrated control system. 
[0045] 

[Effect of the Invention] According to invention of claim 1, the micro chemical process module which is 
the multifunctional mold which achieves a required mass transfer function and/or a heat transfer 
function according to a situation, and can be gathered and increased autonomously is realized by having 
a hold means, an inflow means, an outflow means, a flow control unit, and a transponder style equally to 
each module. When micro chemical process modules increase and gather autonomously and are 
enlarged, the unit device for chemical processes which can process required throughput under the 
situation of arbitration as predetermined is realized. According to invention of claims 5 and 6, by 
constituting the module aggregate which gathered the micro chemical process module, it is the high 
process plant of the flexibility which can follow in footsteps of social economical fluctuation, and, 
moreover, the high plant of economical efficiency and the autonomous type distributed plant which can 
always be operated with maximum efficiency under the conditions of the arbitration given then instead 
of the bottom of a design condition when putting in another way are realized. Therefore, the autonomous 
type distributed plant concerning this invention is the optimal as a production plant in the case of 
changing the description of a raw material and a product, and also changing a throughput. 
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TECHNICAL FIELD 



[Industrial Application] This invention relates to the autonomous type distributed process plant formed 
with the aggregate of a micro chemical process module and a micro chemical process module. 
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PRIOR ART 

[Description of the Prior Art] On these specifications, process plants are the liquid with which the object 
to deal with can mainly form a fluid, and/or a gas (a powdery part and a granule are included), and 
machining is a plant which performs chemical processing which is the opposing concept. Therefore, a 
process plant says the plant used in a large field including the chemical industry, pulp industry, a cement 
industry, etc. By the way, also ontically supposing one process flow, based on the process flow, the 
conventional process plant (simply henceforth a plant) made the unit operation (unit operation) for heat 
transfer and mass transfer perform, for example, is notional materialized as a combination of single 
chemistry devices, such as a heat exchanger, a distilling column, and a vapor-liquid-separation tub. 
[0003] If in charge of the design of a plant, and construction, operation flexibility (versatility and 
versatility when operating a plant) required in order to operate a plant economically according to the 
optimization design on a process and economy and social economical fluctuation, and high cost 
competitiveness have been made into the important design objective of a plant. So, by the design 
technique of the conventional plant, optimization of a single chemistry device has been attained noting 
that the whole plant which combined them can also be optimized in process and economically, if each of 
the single chemistry device which constitutes a plant is optimized in process and economically. In order 
to enlarge operation flexibility of a plant, many case studies which changed the specification of a 
throughput, a product, and a raw material were performed, the so-called design margin was determined 
from the result, and the specification of each optimized device has been seasoned with the design 
margin. Moreover, in order to acquire high cost competitiveness, the plant has been enlarged in quest of 
economies of scale. 
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EFFECT OF THE INVENTION 

[Effect of the Invention] According to invention of claim 1, the micro chemical process module which is 
the multifunctional mold which achieves a required mass transfer function and/or a heat transfer 
function according to a situation, and can be gathered and increased autonomously is realized by having 
a hold means, an inflow means, an outflow means, a flow control unit, and a transponder style equally to 
each module. When micro chemical process modules increase and gather autonomously and are 
enlarged, the unit device for chemical processes which can process required throughput under the 
situation of arbitration as predetermined is realized. According to invention of claims 5 and 6, by 
constituting the module aggregate which gathered the micro chemical process module, it is the high 
process plant of the flexibility which can follow in footsteps of social economical fluctuation, and, 
moreover, the high plant of economical efficiency and the autonomous type distributed plant which can 
always be operated with maximum efficiency under the conditions of the arbitration given then instead 
of the bottom of a design condition when putting in another way are realized. Therefore, the autonomous 
type distributed plant concerning this invention is the optimal as a production plant in the case of 
changing the description of a raw material and a product, and also changing a throughput. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, based on a process flow, the single chemistry 
device which performs required unit operation is adopted, each single chemistry device is optimized, 
and the following problems are included in the plant constituted according to the conventional plant 
construct referred to as constituting one plant combining them. Although the plant was enlarged as a 
result of having pursued economical efficiency, in the 1st, it is a low throughput from the relation 
between need and supply actually, and is the large-sized plant's being operated by the low throughput 
beyond the schedule limitation at the time of a design in many cases, and saying moreover. Now, there 
is no semantics which enlarged the plant and searched for economical efficiency. Generally that is 
because a plant is interlocked with a consecutive plant and operated. For example, a throughput is 
decided only on account of the plant, by the throughput, a plant cannot be operated or operation of a 
plant cannot be conversely suspended only on account of the plant. Especially this constraint is 
remarkable when forming industrial complex. 

[0005] This technique is also ineffective when a service condition must be changed across the limitation 
of that design margin, even if it has seasoned each single chemistry device with the design margin in 
consideration of fluctuation of the service condition of a plant, respectively. For example, when the 
throughput at the time of operation is 50% of a design throughput, it is said that the operating cost 
requires o'clock of costs 70% of a design throughput. As mentioned above, even if each single chemistry 
device is based on the unit operation defined at the time of a plant engineering design and is designed 
and manufactured by the optimal dimension and the specification, in the time of operation, it stops being 
already the optimal design therefore, and the plant has lost cost competitiveness. 
[0006] Since the function of each single chemistry device is being fixed, functions cannot be mutually 
exchanged among single chemistry devices, or sequence of unit operation cannot be changed into the 
2nd. For example, it cannot perform actually using a vapor-liquid-separation tub as a heat exchanger. 
Therefore, since the configuration of a plant is being fixed, it is difficult to change free, the sequence, 
i.e., the process flow, of processing. If it puts in another way, extent of operation flexibility is restricted 
by the fixed process flow and the independence of each single chemistry device. Now, it means that it 
cannot follow in footsteps of the situation of current [ which a raw material and a product are 
diversifying increasingly ], and its diversification. 

[0007] It is the problem of the operation control of a plant the 3rd. Even if fluctuation of a service 
condition was in the limitation of a design margin, in order to operate a plant under the changed service 
condition, it is required to determine a certain service condition and the optimal desirable service 
condition to all the single devices that constitute a plant. For that purpose, it is required to build the 
control system which is equipped with a process computer, performs complicated process calculation, 
and supervises the whole process based on the result of process calculation, and can be controlled. 
However, even if a process computer develops remarkably, an entire plant is supervised, the control 
system to control needs the control program with which it is based, and the control program must be 
developed and maintained by the process engineer, plug Lamaism's individual capacity, and 
collaboration. Therefore, the thing which constitute a plant and for which the optimal service condition 
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is computed for every device, and each device is controlled by the condition is a thing difficult so in fact 
that you may say that implementation is impossible, if mediation of human being who has the capacity 
which can control such a wide range variable is needed at all. Now, the semantics which gives a design 
margin is lost in a plant engineering design. 

[0008] As mentioned above, as explained, by [ which constitute a process flow ] optimizing allocation 
and its device for a single chemistry device for every unit operation, high flexibility and high 
economical efficiency can serve as a demand of an antinomy mutually, and coincidence cannot be made 
satisfied with the conventional technique of optimizing an entire plant of both sides. Therefore, it is 
becoming clear to say that the plant where the conventional technique combines high flexibility and high 
economical efficiency, i.e., the plant with which can be satisfied of various demands accompanying 
social rapid economical development, cannot be offered. And when preserving a good environment, and 
when considering the environmental problem and energy problems which accompany a plant attaining 
reduction-ization of the energy used, it is the process thing [ economical optimization ] of a plant very. 
[0009] It is offering the new process plant which combines the high flexibility to which the purpose of 
this invention can follow in footsteps of social economical fluctuation in the light of the above situation, 
and high operation effectiveness. 
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MEANS 



[Means for Solving the Problem] this invention person etc. thinks that the new plant where a concept 
differs from the conventional plant is required in order to attain the above-mentioned purpose, devises 
the micro chemical process module of the multifunctional mold which can demonstrate a required 
function according to a situation, and came to complete this invention paying attention to the ability to 
be able to constitute a plant by gathering it by making this micro chemical process module into a 
configuration unit. 

[001 1] In order to attain the above-mentioned purpose, based on this knowledge, the micro chemical 
process module concerning this invention Receive and hold a fluid, and pay out, and when few, the hold 
means of two things, An inflow means to make a fluid flow into each hold means from the outside of a 
system, and an outflow means to make a fluid flow out of each hold means out of a system, The flow 
control unit which has a transportation function, a closing motion function, and sensor ability, and was 
formed in the inflow means and the outflow means, respectively, It consists of transponder styles which 
answer from the outside of a system to the coming target token, collaborate with a flow control unit, and 
act autonomously. The heat transfer actuation between the fluids received in the hold means, the mass 
transfer operation between the fluids received in the hold means, It is characterized by performing at 
least one actuation in the splitting actuation between the hold means of the flowing fluid, and unification 
actuation of the fluid which flows out of a hold means between two hold means through an inflow 
means and an outflow means from the outside of a system. 

[0012] On these specifications, it can come from the outside of a system with the information about a 
function and conditions, the information can be inputted into a micro chemical process module, and, as 
for a target token, the micro chemical process module which obtained the target token can acquire a 
participating right to predetermined actuation. Moreover, it says acting by the own norm of a micro 
chemical process module or criteria, without basing that it is autonomous on directions of human being. 
In this invention, a hold means is a container, an inflow means and an outflow means are pipes, a 
transportation function is a micropump, a closing motion function is a closing motion valve, and sensor 
ability is sensors, such as a thermometer and a pressure gage. 

[0013] Two hold means the suitable embodiment of this invention at one edge, respectively the 1st and 
2nd input It is formed in the other-end section countered and located in one edge by the pair of the 1st 
and 2nd chambers which has the 1st and 2nd tap holes. The 1st and 2nd tees by which the inflow means 
was formed in the 1st and 2nd inhalant canals which come from the outside free [ connection and 
discharge ], respectively, The 1st and 2nd inlet pipes which connect the 1st tee, the 1st input of the 1st 
chamber, and the 2nd tee and the 1st input of the 2nd chamber, respectively, It is formed with the 1st 
and the 2nd minute flow tube which connect the 1st tee, the 2nd input of the 2nd chamber, and the 2nd 
tee and the 2nd input of the 1st chamber, respectively. The 1st and 2nd unification section by which the 
outflow means was formed in the 1 st and 2nd excurrent canals which come out outside free [ connection 
and discharge ], respectively, The 1st and 2nd outlet pipes which connect the 1st tap hole and the 1st 
unification section of the 1st chamber, and the 1st tap hole and the 2nd unification section of the 2nd 
chamber, respectively, It is formed by the 1st and 2nd pipe with collectors which connect the 2nd tap 
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hole and the 2nd unification section of the 1st chamber, and the 2nd tap hole and the 1st unification 
section of the 2nd chamber, respectively, furthermore, between the 1st tee and the 1st unification section 
and between the 2nd tee and the 2nd unification section The 1st by-path pipe and the 2nd by-path pipe 
are connected. The 1st and 2nd inlet pipes, The flow control unit formed in the 1st and the 2nd minute 
flow tube, the 1st and 2nd outlet pipes, and the 1st and 2nd pipe-with-collector list at each of the 1st and 
2nd by-path pipes A closing motion means to open and close the transportation means of flowing fluid, 
and tubing for the inside of tubing, respectively, A sensor means to detect description for the inside of 
tubing in the temperature and the pressure list of flowing fluid, It has the control means which controls a 
transportation means and a closing motion means, a transponder style calculates and judges based on the 
information on a target token, and the detection data of a sensor means, a command is taken out to a 
control means, and it is characterized by having a means to send a target token out of a system further. 
[0014] The still more suitable embodiment of this invention is characterized by a control means 
outputting either command of an ON state and an OFF state to a transportation means and a closing 
motion means. It says that an ON state is in operating state here, for example, a transportation means is 
in the condition that a fluid can be conveyed, and a closing motion means is in an open condition, it says 
that a sensor means is in a detectable condition, and an OFF state means that it is in the condition that 
each is contrary to an ON state. 

[0015] A transponder style directs the attitude destination and path of a micro chemical process module 
to an automatic guide wheel, and is conveyed by the automatic guide wheel according to a command, 
and the still more suitable embodiment of this invention is characterized [ the 1st and 2nd tees ] for the 
1st and 2nd unification section by connection or carrying out connection release at the 1st and 2nd 
excurrent canals at the 1st and 2nd inhalant canals, respectively. 

[0016] Moreover, two or more micro chemical process modules given in any 1 term of the claims 1-4 
gather autonomously and in each, connect the autonomous type distributed plant concerning this 
invention mutually, it forms a module aggregate, and the module aggregate is being [ made to perform 
predetermined unit operation / it ] characterized by it. Unit operation means the single actuation 
accompanied by heat transfer and mass transfer, for example, means the actuation on processes, such as 
heat exchange, splitting, unification, absorption, mixing, and vapor liquid separation. 
[0017] Furthermore, another autonomous type distributed plant concerning this invention Two or more 
micro chemical process modules of a publication gather autonomously and in each in any 1 term of the 
claims 1-4. Consist of two or more module aggregates which it comes to connect mutually, and each 
module aggregate performs unit operation based on a predetermined process flow, respectively. It is 
characterized by performing a series of processing based on a predetermined process flow by it. 
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OPERATION 



[Function] In invention according to claim 1, it has a hold means, an inflow means, an outflow means, a 
flow control unit, and a transponder style, and acts in independent and autonomously, and the 
configuration unit as a single chemistry device which can perform at least one process actuation is 
formed. 

[0019] When two or more micro chemical process modules gather independently autonomously and in 
each, connect mutually, and form the aggregate and the aggregate performs predetermined unit 
operation, respectively, an autonomous type distributed plant consists of invention given in claims 5 and 
6. 
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EXAMPLE 



[Example] Hereafter, with reference to an accompanying drawing, this invention is explained more to a 
detail based on an example. 

Example 1 drawin g 1 is drawing showing the configuration of the example 1 of the micro chemical 
process module concerning this invention. The micro chemical process module (it is hereafter called a 
module for short simply) 30 of this example is the box of the rectangle of the same structure, and is 
mutually equipped with a pair of 1st chamber 32 and 2nd chamber 34 which are carrying out field 
contact in fields. The 1st chamber 32 equips with the 1st tap hole 40 and the 2nd tap hole 42 the outlet 
edge which counters an inlet-port edge and is located in an inlet-port edge in the 1st input 36 and the 
2nd input 38. The 2nd chamber 34 is similarly equipped with the 3rd input 44, the 4th input 46, the 3rd 
tap hole 48, and the 4th tap hole 50. 

[0021] The 1st inhalant canal 52 and the 2nd inhalant canal 54 into which the fluid of a flow 1 and the 
fluid of a flow 2 are made to flow, respectively carried out Iriki to the module 30 from the outside, and 
the 1st tee 56 and the 2nd tee 58 have connected with the 1st inhalant canal 52 and the 2nd inhalant 
canal 54 free [ discharge ], respectively. Moreover, from the module 30, the 1st excurrent canal 60 and 
the 2nd excurrent canal 62 have come out outside, and the 1st unification section 64 and the 2nd 
unification section 66 have connected with the 1st excurrent canal 60 and the 2nd excurrent canal 62 
free [ discharge ]. 

[0022] The 1st inlet pipe 2 and the 1st minute flow tube 3 reached the 1st tee 56 and the 1st input 36 of 
the 1st chamber 32, and have connected the 1st tee 56 and the 4th input 46 of the 2nd chamber 34, 
respectively. Similarly, the 2nd inlet pipe 7 and the 2nd minute flow tube 8 reached the 2nd tee 58 and 
the 3rd input 44 of the 2nd chamber 34, and have connected the 2nd tee 58 and the 2nd input 38 of the 
1st chamber 32, respectively. Furthermore, the 1st outlet pipe 4 and the 1st pipe with collector 5 have 
connected the 1st tap hole 40 and the 1st unification section 64 of the 1st chamber 32, and the 4th tap 
hole 50 and the 1st unification section 64 of the 2nd chamber 34, respectively. Similarly, the 2nd outlet 
pipe 9 and the 2nd pipe with collector 10 have connected the 3rd tap hole 48 and the 2nd unification 
section 66 of the 2nd chamber 34, and the 2nd tap hole 42 and the 2nd unification section 66 of the 1st 
chamber 32, respectively. Moreover, the 1st by-path pipe 1 and the 2nd by-path pipe 6 connect the 1st 
tee 56, the 1st unification section 64, and the 2nd tee 58 and the 2nd unification section 66, and are 
bypassing the 1st chamber 32 and the 2nd chamber 34, respectively. 

[0023] To each of the 1st and 2nd inlet pipes 2 and 7, the 1st and the 2nd minute flow tubes 3 and 8, the 
1st and 2nd outlet pipes 4 and 9, the 1st and 2nd pipe with collectors 5 and 10, the 1st by-path pipe 1, 
and the 2nd by-path pipe 6 A transportation means (for example, pump) to convey a fluid, respectively, 
and a closing motion means to open and close tubing (for example, closing motion valve), The flow 
control unit (it is hereafter written as FCU) which consists of a set with a detection means (for example, 
sensor) to detect description for the inside of tubing in the temperature and the pressure list of flowing 
fluid, and the control means which controls a transportation means and a closing motion means is 
formed. Each means, such as a transportation means, supplies energy independently with a solar battery, 
a fuel cell, etc., and operates, respectively. At drawin g 1 , the flow control unit formed in the 1st by-path 
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pipe 1 is displayed by **. The same is said of the flow control unit hereafter formed in each tubing. 
[0024] Furthermore, a pair of chambers 32 and 34 were equipped with the microcomputer which it is 
inputted from each means and outputted to each means, they were calculated based on the detection data 
of a detection means, answered to the token which comes from the outside of a system, and are equipped 
with the transponder style 68 which sends a token out of a system further. The program is inputted 
beforehand and a microcomputer performs operation actuation, decision actuation, dispatch actuation of 
a command, etc. based on it. In addition, at this example, the transponder style 68 does not make a 
complicated judgment only by [ each ] collaborating with FCU, making a binary judgment on the below- 
mentioned token in conditioned reflex, and performing a binary response, here -- a conditioned reflex — 
like — answering (reflective response) - it is answering in conditioned reflex by binary condition, such 
as an ON state or an OFF state, **, or nothing, without thinking of [ complicated logic ]. Moreover, a 
control means outputs either command of an ON state and an OFF state to a transportation means and a 
closing motion means in response to a command from the transponder style 68. In drawing 1 , the 
connection with each means from an erection mechanism 68 is displayed typically. 
[0025] Although the module 30 constituted as mentioned above may be formed with the dimension of 
arbitration, it is general to gather a module 30 and to be miniature-ized from one single chemistry device 
and the concept referred to as to constitute a plant further. 

[0026] The format of a reflective response has the internal reflective response produced within a module 
30, and the external reflective response sent out of a system from a module 30, an example 1 is made 
into an example and each typical reflective response is listed to below. 

It is specified that the internal reflective response 1 internal reflective response 1 is a reflective response 
of the outlet FCU to an inlet port FCU, and is eliminating lock out of the flowing flow. Therefore, there 
is the following combination of the inlet port FCU of an ON state and the outlet FCU of an ON state. An 
ON state means that it is in operating state, for example, the pump of FCU has it in operational status, a 
closing motion valve has it in an open condition, it means that a sensor is in a detectable condition, and, 
as for an OFF state, a pump, a closing motion valve, and a sensor mean that it is in a condition contrary 
to an ON state, respectively. 

Inlet port FCU of an ON state Outlet FCU of an ON state 2 and/or 8 4 and/or 10 3 and/or 7 5 and/or 9 
[0027] It is specified that the internal reflective response 2 internal reflective response 2 is an exclusive 
reflective response of an inlet port FCU and Outlet FCU, and is not separating the flowing flow and not 
mixing two outflow flows. Therefore, there is the following combination of the OFF/ON state 
corresponding to FCU of ON/OFF state, and FCU. 

FCU of ON/OFF state FCU of OFF/ON state 234578910 [0028] The external reflective response 1 
external reflective response 1 is a reflective response to a neighboring module, and judges whether each 
module can maintain the constraint on the operation by detecting the outlet condition. When a certain 
module has recognized that the constraint on operation is over the capacity, the module is announced by 
the token which mentions deviation of conditions later to a neighboring module. Thereby, a series of 
advance of a reflective response, i.e., propagation of a reflective response, is caused by the neighboring 
inter module. There are following two assignment conditions, i.e., quantitative conditions, and 
qualitative conditions in causing a reflective response independently, and there is propagation of a 
reflective response which corresponds to it. The example of the conditions from which it deviated is an 
example of the quantitative conditions from which it deviated, and qualitative conditions. If a seed 
module detects both conditions to coincidence, it will cause in [ the growth format of Mr. three of a 
serial, juxtaposition, and serial-parallel growth / one ] irregular. 

Assignment conditions Propagation of a reflective response Example of the conditions from which it 
deviated Quantitative conditions Juxtaposition propagation Flow rate Qualitative conditions Serial 
propagation Temperature, presentation [0029] It is specified that the external reflective response 2 
external reflective response 2 is a reflective response about a module function, and is that the function of 
the increased module carries out the double counterpart of the function of the module which hands over 
a reflective response. Although a modular function is a pipeline's 1 function shown in Table 1 mentioned 
later when it is set as a module before the first reflective response (i.e., at the beginning), it 
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metamorphoses into the demanded function by this external reflective response 2. 
[0030] The external reflective response 3 external reflective response 3 is a reflective response about a 
common resource, and it is specified that each modular outlet flow and a modular utility are a common 
resource. The 1 st module can obtain all required resources. 

[0031] Table 1 shows the functional chart of the module based on two kinds of above-mentioned 
internal reflective responses of a format. 

[Table 1] 
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The module 30 shown in Table 1 has the function of heat transfer, mass transfer, separation, and mixing, 
combining FCU according to Table 1 — one module 30 to 11 kinds of voice — a pipeline [ like ] and four 
kinds of voice — a mixer [ like ], four kinds of heat exchangers, four kinds of flash drums, and two kinds 
of absorbers are formed. The usual distilling column is easily realizable using two or more modules 
which have a flash drum function. 

[0032] Drawin g 2 shows typically the serial of a reflective response and juxtaposition growth to the seed 
module which detected the constraint in a boundary. In this reflective response, a target token (it is 
hereafter called a token for short simply) spreads as a communication protocol. The token carries the 
information about the module function and the assignment conditions of having been sent with the seed 
module. When a module receives a token, a module carries out the double counterpart of the function 
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and conditions as the information carried by the token. When satisfied [ with the module which all the 
conditions increased ], it stops and propagation of a reflective response ends a token. Such propagation 
and a halt of the external reflective response by the inter module form an autonomous organization 
configuration device, and build a system structure without the integrated control system which needs 
people's mediation autonomously. The module which obtained the target token seems in addition, to 
acquire a participating right with the information concerning [ a target token ] a function and conditions 
on these specifications by information and communication fields, although the communication device 
with which the token captured the token is used in the semantics referred to as acquiring a transmission 
right. A reflective response means answering in conditioned reflex, without requiring complicated 
decision. 

[0033] Even if capacity is small and it cannot satisfy the demand on the process given only by the single 
module since effectiveness was low, the demand on a process can be satisfied by collecting the modules 
of a large herd according to a growth device. Since a modular large majority is operated at the highest 
effectiveness in the bottom of a growth device, an autonomous type distributed plant can always be 
operated with high overall efficiency from the conventional-type plant which is not operated under 
optimum conditions. 

[0034] A module is equipped with the jet injection type driving gear which makes a self-supporting 
driving gear, for example, a solar battery, the source of power, and you may enable it to move it. 
Moreover, the automatic guidance car (Automatic Guided Vehicle, AGV) which has the robot arm 
which moves a module and connects a pipeline by the inter module is prepared apart from a module, a 
module is moved, and you may make it make it connect with an inhalant canal and an excurrent canal. 
Drawin g 3 is the conceptual diagram of the autonomous type distributed plant drawn by the computer 
graphics system. 

[0035] A module 30 can constitute the pipeline who became independent, respectively by the chamber 
32 and the chamber 34, and can convey a flow 1 and a flow 2, and can make the mass transfer between a 
flow 1 and a flow 2 able to perform, and can make the heat transfer between a flow 1 and a flow 2 
perform between a chamber 32 and a chamber 34 further by the above configuration. Mass transfer 
means distillation and absorption actuation including separation of the matter of mixing of the matter in 
a flow 1 and a flow 2, a flow 1 , and a flow 2. If it puts in another way, a module 30 is a module of the 
multifunctional mold which achieves a required mass transfer function and/or a heat transfer function 
according to a situation, for example, can perform an operation of a pipeline, a mixing chamber, a flash 
drum, an absorber, and a heat exchanger, respectively, further two or more modules 30 gather, and it 
constitutes an organization autonomously, and can constitute a large-sized single chemistry device. 
Moreover, modules 30 can gather, and a distilling column can be acted when the module 30 of one 
another unit operation, for example, a flash drum mode, connects continuously. 
[0036] Example 2 this example is an example as which a module demonstrates a heat exchange 
function, namely, functions as a heat exchanger. Drawing 4 is drawing explaining signs that Module M 
turns into a seed module (displayed as Seed in drawin g 4 ) according to fluctuation of conditions, the 
heating area of one module M - the overall coefficient of heat transfer of 0.3m2 and the heating surface 
- 837x103 J/m2hrdegreeC it is . The temperature C of 100 degrees supplied from the utility heat source, 
and specific heat 0.8J/kgdegreeC The elevated-temperature side flow 1, and the temperature C of 40 
degrees and the low temperature side flow 2 of specific heat 0.8J/kgdegreeC flow into Module M. At 
condition **, each flow rate of a flow 1 and a flow 2 is the same 100 kg/hr at the beginning. It carries 
out. Under such conditions, the outlet temperature of a flow 2 is 61.5-degreeC. It becomes. In addition, 
the conditions of the circumference of Module M are displayed according to the introductory notes 
shown in drawin g 8 . It is a condition number when the above thing is arranged. Item Assignment 
condition conditions 1 Flow rate of a flow 1 100 kg/hr conditions 2 Flow rate of a flow 2 100 kg/hr 
conditions 3 Outlet temperature of a flow 2 61.5-degreeC [0037] the flow rate of a flow 2 - 140kg/hr 
the time of increasing and becoming condition ** — the outlet temperature of a flow 2 ~ 61 .5-degreeC 
from - 56.1-degreeC It falls. In this case, the flow rate of the ** flow 2 increases from conditions 2, and 
Module M detects the boundary condition to which outlet temperature fell from conditions 3. In order to 
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maintain conditions 2 and 3, Module M turns into a seed module and sends the token which carried the 
information from a function and the original assignment conditions, i.e., a heat exchange function and 
conditions 1, to conditions 3. This condition is displayed by **. The reflective response to the token of a 
seed module is a reflective response of Mr. three of serial reflective growth, juxtaposition reflective 
growth, and serial-parallel reflective growth. Hereafter, it explains one by one. 
[0038] Advance of serial reflective growth format serial reflective growth is shown in drawing 5 . A 
seed module sends a token and S-l module receives a token. S-l module which received the token is 
connected to a serial after a seed module so that it may participate in execution of a heat exchange 
function. However, by the measurement temperature C [ of 60.3 degrees ] < temperature [ purpose ] (C) 
that of 61 .5 degrees which cannot be satisfied only with connection of S-l module of outlet temperature 
conditions, S-l module sends a token, and S-2 module connects a token to a serial after S-l module so 
that it may participate in execution of reception and a heat exchange function. Thus, modular serial 
reflective growth advances, and since it is satisfied with the phase in which S-3 module participated in 
execution of a heat exchange function of conditions 3 (the measurement temperature C [ of 61.7 
degrees ] > purpose temperature C of 61.5 degrees), modular serial reflective growth stops. 
[0039] Advance of juxtaposition reflective growth format juxtaposition reflective growth is shown in 
drawing_6 . While a seed module sends a token, in order that a seed module may maintain the capacity, 
it is the flow rate of a flow 1 100 kg/hr It holds. When P-l module receives the token, a seed module is 
the remaining flow rates and 40 kg/hr which went back to condition ** at the beginning [ the ], and 
flowed into the seed module among the flow rates of the flow 2 in condition **. The flow rate of the 
flow 1 of conditions 1, and lOOkg/hr It flows into P-l module. Therefore, the full flow of a flow 1 is 200 
kg/hr. It becomes. Consequently, the outlet temperature of P-l module is 81.4-degreeC. It becomes and 
is the outlet temperature C of 61 .5 degrees of a seed module. It is 67.2-degreeC if it mixes with an 
outflow object. It becomes temperature and conditions 3 are satisfied. Therefore, conditions 2 and 3 are 
canceled and modular juxtaposition reflective growth stops here. 

[0040] Advance of serial-parallel reflective growth format serial-parallel reflective growth is shown in 
drawing 1_ . A seed module sends two tokens and S-l module of the neighborhood of a seed module and 
P-l module receive a token. Since the means of communications which forbids much reflective 
responses is not specified between S-l module and P-l module, transfer of an above-mentioned token is 
performed under an irregular reflective response mechanism. The service condition of S-l module is a 
service condition when S-l module connects with the seed module in juxtaposition reflective growth at a 
serial, and the service condition of P-l module of it is the same as that of the service condition of P-l 
module in juxtaposition growth. The outlet temperature of S-l module is 65.7-degreeC. The temperature 
since it becomes, after mixing the flow 2 which flowed out of S-l module and P-l module, respectively 
is 70.2-degreeC. It becomes and conditions 3 are satisfied. Thus, conditions 2 and conditions 3 are 
canceled. After reflective growth, a seed module returns to the original condition **, and will be in the 
same condition as the case of juxtaposition reflective growth, and conditions 2 and conditions 3 are 
canceled, without needing the heat exchange function of S-l module. Consequently, S-l module turns 
into an additional module. When putting in another way and it detects that entry conditions agree on the 
conditions carried by the token, S-l module changes the function of itself into a pipeline. 
[0041] In this example, in order to cancel deviation from assignment conditions on an outlet boundary, 
Mr. three's growth format mentioned above is made autonomously. Since a system is individually 
discontinuous and it grows up, solutions agree [ all ] in the constraint on all quality, and it cannot be 
satisfied, for example, the outlet temperature of each above-mentioned solution - 61.7-degreeC and 
67.2-degreeC And 70.2-degreeC it is — the beginning — the outlet temperature of conditions, and 61.5- 
degreeC It is not equal. It is required to take the relation of a trade-off into consideration between the 
number of modular and the consumption of a utility economically, when choosing serial growth or 
juxtaposition growth. From a viewpoint on operation, serial-parallel growth has the greatest margin. 
Therefore, it is difficult whether the growth format which can creep locally and statically is the best 
system, and to decide. 

[0042] Example 3 example 3 is an example explaining the design concept of an autonomous type 
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distributed plant. First, the design technique of the conventional unit operation is used and a 
fundamental process flow as shown in drawin g 9 (a) is specified based on a predetermined raw material, 
the specification of a product, and a service condition. This process flow 80 is equipped with a heat 
exchanger 82, a flash drum 84, the distilling column 86, the condenser 88, the reservoir tub 90, and the 
reboiler 92. In this process flow 80, after carrying out the temperature up of the raw material by the heat 
exchanger 82, a flash plate is carried out with a flash drum 84, it separates into an overhead gas-like 
component and a liquid-like bottom component, and both sides are supplied to a distilling column 86. In 
a distilling column 86, after making an overhead fraction condense with a condenser 88, it receives in 
the reservoir tub 90, the part is flowed back to a distilling column 86, and the remainder is sent out out 
of a system. In the bottom of a distilling column 86, a part of bottom fraction is made to evaporate with 
a reboiler 92, and the raw material which cooperated with the reflux operation and was supplied is 
distilled. 

[0043] It can decompose, as shown in drawing 9 (b) as a set of the micro chemical process module (it is 
hereafter called a module for short) of the lot equipped with the same configuration as the module 30 
with which connection **** each piping shows each device for the unit operation of above-mentioned 
heat exchanger 82 grade, and it to an example 1, respectively, in drawin g 9 (b), each module is arranged 
at the two-dimensional flat surface on which each one measure eye was drawn with the scale mark of the 
shape of a grid of the same magnitude as one module. 

[0044] When the flow rate of a raw material increases from the predetermined flow rate at the time of a 
design after gathering the module as mentioned above and arranging, according to the growth format 
explained in the example 2, as shown in drawin g 9 (c), it increases, the surrounding neighboring module 
of a seed module cancels a limit, acts autonomously and reconstructs an organization so that assignment 
conditions may be satisfied. Thereby, an autonomous type distributed plant can acquire the capacity to 
answer change of all external conditions, among those to build a section-system structure autonomously, 
without needing an integrated control system. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawin g 1 ] It is drawing showing the configuration of the example 1 of the micro chemical process 
module concerning this invention. 

[Dr awin g 2] The serial of a reflective response and juxtaposition growth to the seed module which 
detected the limitation are shown typically. 

[Drawin g 3] It is the conceptual diagram of the autonomous type distributed plant drawn by the 
computer graphics system. 

[Drawin g 4] It is drawing explaining signs that Module M turns into a seed module according to 
fluctuation of conditions. 

[Drawin g 5] It is drawing showing advance of serial reflective growth. 

[Drawin g 6] It is drawing showing advance of juxtaposition reflective growth. 

[Drawin g 7] It is drawing showing advance of serial-parallel reflective growth. 

[ Drawin g 8] It is drawing having shown the introductory notes about drawing 8 from drawing 4 . 

[ Drawin g 9] D rawin g 9 (a), (b), and (c) are drawings explaining the design concept of an autonomous 

type distributed plant, respectively. 

[Description of Notations] 

1 1st By-path Pipe 

2 1st Inlet Pipe 

3 1st Minute Flow Tube 

4 1st Outlet Pipe 

5 1st Pipe with Collector 

6 2nd By-path Pipe 

7 2nd Inlet Pipe 

8 2nd Minute Flow Tube 

9 2nd Outlet Pipe 

10 2nd Pipe with Collector 

30 Micro Chemical Process Module 

32 1st Chamber 

34 2nd Chamber 

36 1st Input 

38 2nd Input 

40 1st Tap Hole 

42 2nd Tap Hole 

44 3rd Input 

46 4th Input 

48 3rd Tap Hole 

50 4th Tap Hole 

52 1st Inhalant Canal 
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54 2nd Inhalant Canal 
56 1st Tee 
58 2nd Tee 

60 1 st Excurrent Canal 

62 2nd Excurrent Canal 

64 1 st Unification Section 

66 2nd Unification Section 

80 An Example of Process Flow 

82 Heat Exchanger 

84 Flash Drum 

86 Distilling Column 

88 Condenser 

90 Reservoir Tub 

92 Reboiler 
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DRAWINGS 



[Drawin g 1] 
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